The reducing emissions from deforestation and forest degradation (REDD plus) has been proposed as a key tool for reducing greenhouse gases (GHG) from deforestation and forest degradation in land use sector. The development of a REDD plus that considers national, sub-national, and/or local circumstances in relation to a target area requires an analysis of site-specific deforestation drivers and land use characteristics. This study aimed to analyze the capability of forest-dependent people to find the way for reducing pressures on forest resources, i.e. reducing shifting cultivation and identified their patterns of land and forest use, as this knowledge is essential for developing a REDD plus for land and forest management for an area. The study target area was Luang Prabang Province in the northern part of the Lao People's Democratic Republic (Lao PDR). We conducted questionnaire-based surveys and participatory workshops to identify the drivers of deforestation and forest degradation as well as current local capabilities. Our findings, which focused on the characteristics of ethnic groups (Khmu and Hmong) and the agricultural techniques used by villagers, revealed significant differences between upland rice farmers without paddy fields and farmers with paddy fields who cultivated upland rice in terms of their capabilities to maintain livelihoods. The results of a discriminant function analysis indicated that 66.7% of the initially categorized respondents were correctly classified for the variable Khmu or Hmong and 82.1% classified for the variable upland rice farmers with paddy or upland rice farmers without paddy. The results indicated a lower capability to transition to alternative livelihoods among farmers relying on upland cultivation (i.e. shifting cultivation) than among farmers who cultivate paddy. Moreover, the study revealed the importance of applying a capability approach when planning REDD plus in Lao PDR that account for differential capabilities attributed to ethnicity or other vulnerable group statuses.
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Introduction
Since 1990s, the highest deforestation has been occurred in Southeast Asia (FAO, 2010; Harris et al., 2012) . However, even in now, efforts have been underway to address deforestation and forest degradation resulting from human-induced activities in many countries (Fujisaki et al., 2016) . Therefore key factors which should improve to deal with deforestation drivers, and effective institution, appropriate legislation, and participation of stakeholders including local community, and so on, have been pointed out in such countries (Hiratsuka et al., 2014; Hiratsuka et al., 2016) . As an international framework to address deforestation and forest degradation in such region, the reducing emissions from deforestation and forest degradation (REDD plus) was adopted as one of the climate change mitigation measures under the United Nations Framework Convention on Climate Change (UNFCCC) (UNFCCC, 2007) , and the most of developing countries had started readiness activities of REDD plus according to the application of a three-phased approach comprising readiness (preparation), demonstration (trial), and implementation (full implementation), which was adopted in the sixteenth session of the Conference of the Parties (COP16) to the UNFCCC (UNFCCC, 2011). However, the lack of experiences and good practices of REDD plus readiness in both of developed and developing countries makes it very difficult to conduct adaptive capacity development, such as technology transfer (e.g., forest monitoring technique) or other individual activities (e.g., livelihood improvement), based on capability approach (Sen, 1992) in forest conservation project including REDD plus (Yamanoshita & Amano, 2012 ) which aims to develop "capabilities" and "functionings" of rural people to accept and implement REDD plus project, even in the importance for considering human capability, including marginalized communities was pointed out as the key issues of REDD plus (Patel et al., 2013) , and also the importance of the participation of all stakeholders within the community was pointed out by previous study on forest project (Yamanoshita & Amano, 2012) . Additionally in relation to the above points, it was evident that it is required the application of corresponding methods of readiness (preparation) in REDD plus taking into account the specific context of the target site (Umemiya et al., 2011 Lao PDR, 2011) .
In spite of such a situation of deforestation and its drivers, shifting cultivation has been dominant land use system in the northern Lao PDR, securing the livelihoods of the large percentage of the rural population living in mountainous area (Heinimann et al., 2013) .
From considering such situations of REDD plus in Lao PDR, this study aimed to clarify the key points of REDD plus in phase of readiness (preparation), from assessing local circumstances or the capabilities of local people in relation to their diverse characteristics (ethnicity, or other vulnerable group statuses) to increase their participation in the REDD plus project.
Study Site
The study site was Houaykhing village, within the Houaykhing Village Cluster in To identify differences in local people's capabilities related to maintaining livelihoods and managing forests according to their ethnicity and farming styles, discriminant function analysis was performed using SPSS Software Version 21.0 (IBM Corp., Armonk, NY). The primary data used for the analysis were derived from individual interviews (the sampling survey) on land use, decision making, group activities, and current livelihoods. The responses provided by the sampled households on each topic were used as explanatory variables. These households were subsequently classified according to these variables and categorized as belonging to either the Khmu or Hmong ethnic groups. They were further grouped as "Upland rice farmers with paddy (URF with P)" or "Upland rice farmers without paddy (URF without P)". We then assessed the capacity building required for each group.
Participatory Workshops
In addition to conducting the above surveys, we also conducted participatory workshops as supplemental survey of questionnaire-based survey to obtain data on current land use practices and causes of deforestation and forest degradation. The interviews held with sampled households were aimed at ascertaining land use change, including land area and plots in use (a unit under shifting cultivation of around 1 ha in area). Also participatory workshops were held to identify barriers of improved land use, i.e. problem analysis according to the procedure of project cycle management (PCM) (European Commission, 2004) , of each stakeholder of land and forest management mentioned in Table 1 below and their needs of improved livelihood under the REDD plus to the replacement of shifting cultivation by alternative livelihoods in the study site. A total of 22 participants who were not completely same as questionnaire-based survey attended the three-day workshops. Various people were involved in this workshop such as Khmu, Hmong, women, and poor household. These supplemental surveys were conducted from November 2012 to February 2013 and from May to June 2013 and from November 2014 to February 2015.
Results and Discussion

Land-Use Changes and Deforestation Drivers
From problem analysis of land use and land use change in the village, all of stakeholder mentioned that the main livelihoods connected with land use and Farmers (mainly household heads) They depend on shifting cultivation which had been changed from traditional to short-term rotation cycle.
Cultivation of with a short rotation cycle makes their productivity decrease; no irrigation system; limited agricultural techniques (e.g. without fertilizer).
Women Union (Women group) They are thinking future development plan from viewpoints of mother and children
No irrigation system; no options of house works such as weaving.
Village authority They understand village's history, land use and livelihoods.
No supports of irrigation system and obviously dependent on shifting cultivation with short term; free grazing and expansion of grazing land.
District Government staff They understand difference of working conditions between inside and outside of village.
Lack of knowledge and market information; dependent on shifting cultivation with short term; villagers mainly dependent on middlemen to sell products.
land use change in the village were shifting cultivation of upland rice using the short-term rotation method (three to four year fallow cycle in this village), and such shifting cultivation was identified as main driver of deforestation (Table 1) .
From satellite imagery analysis, such trend of deforestation and increase of shifting cultivation area was validated (Figure 2 ).
Regarding rotation period of the shifting cultivation, previous study targeting similar region (Lestrelin & Giordano, 2007) were increased instead of "mixed forests".
Underlining Causes and Needs of Improved Livelihood under the REDD plus as Alternatively
A further examination through interviews revealed that the underlying causes Table 2 . Key priorities for villagers were: improving livestock raising and changing cultivated crops, conversion from upland rice to paddy using irrigation systems and non-shifting agriculture based on the cultivation of coffee, fruits, and medicinal herbs.
Identification of Corresponding Alternative Livelihood to Reduce Pressures on Forest Resources based on Capability
Expanding the fallow period for shifting cultivation is one of the mitigation ac- should be based on not only needs of local people (Table 3) but also on capability of each ethnic group and their situation which is depending on shifting culti- Needs of improved livelihood under the REDD plus (REDD plus activities).
Shifting cultivation High
Increase of productivity through the introduction of new techniques such as sloping land agriculture and composting; efficient land use during the dry season such as double cropping of vegetables with composting.
Paddy cultivation Low Improvement of productivity through the introduction of new methods (composting and a water management system); shift from mixed paddy and shifting cultivation to intensive paddy cultivation.
Cash crop production Middle Introduction of high value vegetables, fruits, and cash crops in the village; efficient land use during the dry season.
NTFPs b production Low Abundant forest resources with high value NTFPs that can be managed and produced commercially.
Livestock raising Middle Suitable livestock management system; easy collection of manure for making compost.
Market system None c
Improved roads and market accessibility; opportunity to establish village markets with neighboring villages.
a. Threat level is based on 3 levels ("high" means it is very hard to continue current life system, "middle" means it is difficult to continue current life system without support from outside, and "low" means it is difficult to continue current life system without some improvement by themselves); b. NTFPs means non-timber forest products such as fuel-wood, mushroom, fruits and so on; c. Market system is indirect to livelihood in the village and is quite a new for local people (threats level is nor analyzed). Frequency level of cooperation with other villager at following activity; improving community infra such as meeting room and school, slash and burn operation, and securing farming water.
Benefit of cooperation (5 levels h ) Recognition level for the benefit of group activity by following reason; efficiency for farming (sharing labor force), knowledge sharing.
a. These data for each variable were obtained from interviews conducted with the sampled households in 2012; b. One (1) denotes the lowest satisfaction level, 3 is the middle level, and 5 is the highest satisfaction level (these were assessed by the sampled households); c. One (1) is no attendance, 3 is a half attendance, 5 is full attendance at regular meeting in a year; d. One (1) is no experience, 3 is making statement at every 2 times interval of meeting, 5 is making statement at every meeting; e. One (1) is lowest understanding, 3 is the middle level, and 5 is the highest understanding; f. One (1) is the lowest level, 3 is the middle level, 5 is the highest level (well understanding to use the bottom-up process); g. One (1) is never cooperate, 3 is the middle level, 5 is the highest level; h. One (1) is the lowest assessment, 3 is the middle, and 5 is the highest level.
vation (slash-and-burn agriculture). Then difference of their capability were identified for the village based on discriminant function analysis with respect to following three capabilities: (a) land use and farm techniques relating to upland or paddy rice cultivation; (b) consciousness of decision making; and (c) consciousness of group activities/cooperation among villagers, using the explanatory variables (Table 3) .
Differences in Each Group's Capability on Land Use
Differences in capabilities were analyzed according to farming style of URF with P and URF without P, i.e. above (a) land use and farm techniques relating to upland or paddy rice cultivation. Results relating to farming style are shown; in the accuracy of discriminant rate (Table 4) , it was identified whether each group (URA with P and URA without P) had different capability to sustain the livelihood (e.g., the farmer's annual rice production is 2326 kg and the later is 1926 kg).
Also it was recognized what explanatory variables effect (Table 5 ) to divide with P whose tends to be low (negative values) in "Upland rice plots" and "Annual production", while URF without P tends to be high in "Upland rice area.
The results of the discriminant function analysis regarding land use and farm techniques for upland or paddy rice cultivation indicated irregularities in the classification of both URA with P and URA without P. The overall correct classification rate was 82.1% (63.6% of those reported to be URA with P; 7 out of 11 samples were classified correctly and 89.3% of those reported to be URA without P; 25 out of 28 samples were classified correctly). From such difference of capability regarding land use or, it was indicated that a first step may target URA without P, who were categorized as having capability expect for shifting cultivation, and required to begin to alternative livelihood of raise small livestock such as chicken, goats, or pigs with the provision of appropriate technical support, as well as to initiate composting to increase agricultural production. Subsequently, other activities such as sloping land agriculture or double cropping could be introduced.
Differences in Each Group's Consciousness of Decision Making and Consciousness of Group Activities/Cooperation among Villagers
Employing the same method of discriminant function analysis, we analyzed differences in (b) consciousness of decision making and (c) consciousness of group activities/cooperation among villagers. Both groups were found to be correctly classified as follows: The overall correct classification rate was 69.2% for (b) (64.3% of those categorized as URA without P; 18 out of 28 samples were classified correctly and 81.8% of those categorized as URA with P; 9 out of 11 samples were classified correctly) and the overall correct classification rate was 76.9% for (c) (71.4% of those categorized as URA without P; 20 out of 28 samples and 90.9% of those categorized as URA with P; 10 out of 11 samples). The Khmu were found to be most affected to REDD plus implementation because lacking in almost every aspect of capability relating to livelihood maintenance and formulating and implementing forest management plans at the level of the village community. It is inappropriate manner to just impose the restriction by top down like conventional policy and measures in a view of safeguards (Ehara et al., 2014) . Therefore, when initiating stakeholder consultations with local communities, supports should be made available for vulnerable groups such as the Khmu.
Differences in Ethnic Groups
Alternative Livelihood to Reduce Pressures on Forest Resources
A comprehensive summary of differences in capability by farming pattern and ethnicity was compiled based on the results of discriminant function analysis and individual interviews. In addition, supplemental information was obtained through individual interviews to assess the lack of capability (Table 6 ). "High" signified that sufficient capacity building was necessary and "Low" signified that capacity building was necessary, but not a priority. These factors were incorporated into the analysis of the degree of capacity building required for forest management and livelihood maintenance. The analysis revealed that Khmu farmers engaged in shifting cultivation for upland rice were most in need of capacity building in almost every area for ensuring their livelihood and participation in forest conservation.
The needs of improved livelihood and land use under the REDD plus, or potential alternative livelihood activities to promote the participation of local 
